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In 2000, LTPP completed an effort to
resolve issues and questions associated
with a portion of the LTPP data. LTPP’s
data resolution effort—a cooperative
effort among the States, Provinces,
American Association of State Highway
and Transportation Officials (AASHTO),
TRB-LTPP Committee, and FHWA—result-
ed in a significant increase in LTPP data,
adjustments to the monitoring schedules
for the LTPP sections, and the inception of
a pooled-fund traffic data collection study.

LTPP initiated the pooled-fund traffic data
collection study to address the need for
traffic data. The goal of this study is to
increase the quality and quantity of moni-
tored traffic data—volumes, classifica-
tions, and weights—from the program’s
Specific Pavement Studies (SPS) projects
(SPS-1, -2, -5, -6, and -8).

Throughout 1999, FHWA worked with the
TRB-LTPP Committee and the TRB-LTPP
Traffic Expert Task Group to develop a
plan to improve SPS traffic data. In
November 1999, the TRB-LTPP Committee
agreed on a recommended traffic data col-
lection plan. In February 2000, the AASH-
TO Task Force on Strategic Highway
Research Program (SHRP) Implemen-
tation sent the plan to the Chief Engineers
of the SPS States. In August, AASHTO

“ccoOMPLISHMENTS 2000

again wrote to the States, informing them
about the pooled-fund SPS Traffic Data
Collection study, which would be open to
all AASHTO member departments.

Although the study is targeted toward the
SPS-1, -2, -5, -6, and -8 States, participation
by the non-SPS States is encouraged, as all
States will benefit from the study results.
The level of contribution requested from
participating States is based solely on the
level of traffic data collection services
provided at that State’s SPS site(s). To
date, 19 States have committed them-
selves to participating in the pooled-fund
study, which allows 100 percent funding
with State Planning and Research (SPR)
funds.

Throughout 2000, LTPP data also contin-
ued to play a critical role in the develop-
ment of the 2002 Guide for Design of New
and Rehabilitated Pavement Structures by
NCHRP. LTPP data is being used to cali-
brate and validate models incorporated
into the 2002 procedures. Indeed, it is the
LTPP data that ensures that the 2002
design procedures reflect real-world con-
ditions—materials, climate, and traffic—
and that the performance prediction mod-
els accurately depict the performance of
in-service pavements.



LTPP: YEARR IN REVIEW

The year 2000 brought substantial pro-
gress in the national-level analysis of the
LTPP data. FHWA analysis contractors
completed nine data review projects. Key
outcomes of this work include:

Confirmation that the virtual weather
station concept used to estimate site-
specific climatic data from the National
Climatic Data Center is, in fact, sound.
The implication of this finding is that

Improvements in the overall qual-
ity of the LTPP database arising
from the identification and correc-
tion (to the extent possible and
appropriate) of data problems not
caught by the automated quality
control process.

Profile Viewer software developed
to facilitate review of LTPP profile
data, making it easy to compare
profile data from different profile
runs. This tool has the potential
of being very useful in the evalua-
tion of profile data that was col-
lected for pavement management.
However, further development is
needed to create a distribution-
quality software package.

Algorithm developed as part of
the review of LTPP deflection data.
This useful tool checks Falling-
Weight Deflectometer data for
accurate deflection sensor posi-
tions and estimates the correct
position when errors are found.

highway agencies can use readily avail-
able climatic data to estimate climatic
conditions at a particular site.

Quantitative information on the
accuracy and repeatability of
pavement rutting data obtained
with 3- and 5-point rut bar sys-
tems. This information is critical
to agencies using, or considering
the use of, automated rut bars to
monitor pavement rutting.

In addition, ongoing FHWA analysis proj-
ects have yielded preliminary procedures
for estimating (forecasting and backcast-
ing) traffic axle loads and have resulted in
substantial improvements to the mois-
ture-predictive capabilities of the Inte-
grated Climatic Model.

Eight fiscal year (FY) 1999 and 2000
NCHRP-LTPP data analysis projects were
ongoing. One additional FY 2001 project is
pending. Information on those projects
may be found at www4 nationalacade-
mies.org/trb/crp.nsf/NCHRP+projects,
under Area 20, Special Projects.

Work toward a programmatic approach to
LTPP data analysis continued. At their
October 2000 meeting, the TRB Expert
Task Group on LTPP Data Analysis further
defined a program of national-level analy-
sis of LTPP data. The LTPP Data Analysis



Program (hereafter known as “the program”) devel-
oped by the Expert Task Group encompasses the
analysis work to be directly sponsored by FHWA, as
well as work to be proposed for pursuit via NCHRP,
pooled-fund initiatives, and other entities. The pro-
gram is the culmination of several years of effort on
the part of the Expert Task Group and others. The
majority of the LTPP data analysis projects that com-

prise the program were defined through a series of
annual workshops, starting in 1998, that were spon-
sored by TRB. The remaining projects (those spon-
sored directly by FHWA) were defined through FHWA
data analysis planning efforts commencing in 1997.
The program addresses the needs defined in the
November 1999 Strategic Plan for Long Term Pavement
Performance Data Analysis.

FHWA LTPP DATA ANALYSIS PROJECTS

Completed in 2000

Ongoing in 2000

Initiated

Study of Longitudinal
Profile Variability

Study of Transverse
Profiles

Study of LTPP Deflection
Data

Production of a Computational
Data Set for Distress Analysis

Study of LTPP Pavement
Temperatures

Review of the Structural Factors
and Rehabilitation Experiments

Review of the LTPP Maintenance
and Rehabilitation Data

Review of Laboratory Materials
Data

Evaluation of LTPP Climatic Data

Review of Dynamic Load-
Response Data

Seasonal Variation in
Unbound Pavement
Materials

Traffic Backcasting

Review of Laboratory
Resilient Modulus Data for
Unbound Materials
Review of LTPP Layer
Thickness Data




In 2000, LTPP’s product focus continued.
The TRB-LTPP Product Subcommittee,
which was formed in 1999 to address the
need for a formalized product develop-
ment and delivery process, met three
times. Through their efforts, an LTPP
Product Plan was completed and accept-
ed by the TRB-LTPP Committee.

The plan identifies key roles and responsi-
bilities for all organizations and commit-
tees involved in the LTPP product
process, establishes a formal product
identification and tracking system, and
specifies a reporting mechanism for prod-
uct effectiveness. The plan includes key
roles for the Product Subcommittee, the
Expert Task Groups, and FHWA's Office of
Pavement Technology, as well as the LTPP
research program staff.

The year 2000 also saw the identification
of nearly 30 additional products that could
be developed from LTPP that will directly
meet the needs of the State departments
of transportation (DOTs). The TRB Expert
Task Groups, the FHWA staff, and the par-

ticipants in the September 2000 Analysis
Workshop recommended these potential
products.

LTPP continued to maintain and augment,
where possible, its current product offer-
ings in 2000. These included DataPave 2.0,
LTPPBind, Falling-Weight Deflectometer
Technology, Resilient Modulus Testing,
and Portland Cement Concrete (PCC)
Pavement Design Procedures. The follow-
ing products are currently under develop-
ment via NCHRP and will be available in
2001: National Workshop on Pavement
Smoothness, PCC Pavement Practice
Manual and Workshop, Seasonal Monitor-
ing Program CD-ROM, Guide for Deter-
mining Design Resilient Modulus Values
for Soils, and Guidelines for Temperature
Adjustment of Falling-Weight Deflecto-
meter Test Results.

To help its partners and customers better
understand its current product offerings,
LTPP participated in FHWA's Pavement
Technology Delivery Workshop in
Olympia Fields, lllinois, in March 2000.
The workshop focused on providing
FHWA's Resource Centers with the materi-
als and knowledge to make pavement
engineers and managers aware of key
products in the LTPP and pavement tech-
nology arenas.



LTPP announces research results
through meetings; publications; its web-
site; and working in cooperation with
State highway agencies, industry trade
associations, and professional societies.
In 2000, LTPP continued to spread the
word about the program and its results
through as many venues as possible.

MEETINGS

Each year, FHWA LTPP staff and contrac-
tors make presentations at various
industry trade association and govern-
ment meetings throughout the United
States. In 2000, these activities included
the LTPP Box Session, State Coordi-
nators Meeting, LTPP International
Coordinators Meeting, and several other
LTPP presentations at the 2000 TRB
annual meeting. Later in January, LTPP
also made a presentation at the Spring
Seminar Series of the Midwest
Transportation Consortium. In August,
LTPP presented “Setting Standards for
Research Quality Data at LTPP SPS Sites”
and “LTPP Expectations for Traffic Data”
at the North American Travel Monitoring
Exhibition and Conference 2000, and
they exhibited at AASHTO’s annual meet-
ing in December.

WORRSHOPS/CONTESTS

LTPP participated in several workshops
in 2000. Beginning in March, LTPP made

ETTING THE WoRD OUT

several presentations at FHWA's Pave-
ment Technology Delivery Workshop in
Olympia Fields, [linois. The workshop
brought together staff from the FHWA
Resource Centers, Division Offices, and
Headquarters to learn about the differ-
ent kinds of products that FHWA has to
offer the States. In April, LTPP held a
workshop in Newport, Rhode Island, on
the status of the program’s SPS-1, -2, -5,
and -6 experiments. Nearly 150 partici-
pants were on hand to discuss the
progress of these experiments, which
were designed to explore how climate
and cumulative traffic loading affect
pavements of different compositions and
cross-sections. In September, TRB-LTPP
Workshop 2000 focused on identifying
the next logical steps needed for LTPP
data analysis and product development
activities to achieve the goals of the 1999
Strategic Plan for Long Term Pavement
Performance Data Analysis.

LTPP and the American Society of Civil
Engineers (ASCE) also awarded the grand
prize for its inaugural LTPP DataPave con-
test in 2000. Christopher Byrum, a civil
engineering student at the University of
Michigan at Ann Arbor, received the
award for his paper “The Effect of Locked-
In Curvature on PCC Pavement.” Later in
the year, LTPP and ASCE announced the
winners of the second annual DataPave
contest and kicked-off the third annual
LTPP DataPave contest.



PUBLICATIONS

Findings from LTPP analysis projects help
highway engineers in their day-to-day
operations. To keep the highway commu-
nity apprised of the results of LTPP’s
analysis efforts over the past several
years, LTPP published a 16-page docu-
ment entitled, Key Findings From LTPP
Analysis, 1990-1999. In addition, to pro-
vide an overview of the role LTPP plays in
the development of the 2002 Guide for
Design of New and Rehabilitated Pavement
Structures, LTPP published a six-page doc-
ument entitled, LTPP and the 2002 Pave-
ment Design Guide. The document pro-
vides a simple, straightforward explana-
tion of LTPP’s role in a question-and-
answer format.

LTPP also continued to keep the highway
community up-to-date on its research
findings, products, and how some States
are using its products through its
TechBriefs, Product Briefs, and Appli-
cation Notes. TechBriefs bring concise
summaries of recent LTPP data analysis
projects to users. Product Briefs provide
an overview of the product, along with
technical background, key features, and
product benefits. Application Notes detail
how some States are using LTPP products
or analysis findings and the benefits they
are accruing from them.

RESEARCH REPORTS

FHWA published several research reports
documenting FHWA-sponsored analysis of
LTPP data in 2000. The published reports

contain research findings that are consid-
ered to be of broad interest. Copies of the
reports are distributed to State and Pro-
vincial highway agencies, FHWA Head-
quarters and Resource Centers, members
of TRB committees advising LTPP, and
other interested parties. Reports docu-
menting significant findings of interest to a
more limited audience are distributed on a
limited basis. LTPP research reports con-
sidered to be of limited interest are sub-
mitted to the National Technical Infor-
mation Service in order to provide a read-
ily accessible public record of work that
was done, but not formally published.

WEBSITE

In 2000, LTPP redesigned its website to
make it easy for users to access and navi-
gate the site. Now users will find much
more information on LTPP products,
including Product Briefs, PowerPoint® pre-
sentations, and how to obtain the prod-
uct. In the Analysis section, users can
review the strategic plan or see what proj-
ects are currently being undertaken.
Similarly, LTPP’s analysis findings can eas-
ily be accessed from the Library section,
along with LTPP’s resource documents,
brochures, TechBriefs, Product Briefs,
and Application Notes. Want to know
when the next meeting is being held? Just
click on the Communications section and
go into the Calendar. As before, LTPP’s
website is intended to provide informa-
tion on the program’s ongoing research
activities and the products and reports
that result from these activities.



UNDING

Approximately $8.7 million of LTPP’s
funding in 2000 was authorized by Trans-
portation Equity Act for the 21¢ Century
(TEA-21) legislation. As you will recall,
with the passage of TEA-21 in May 1998,
LTPP’s total budget was effectively
reduced by about one-third. Quick to rec-
ognize that a budget cut of this size put
LTPP’s ability to deliver much-needed and
long-awaited results in jeopardy,
AASHTO’s Board of Directors approved
approximately $5 million in NCHRP fund-
ing for LTPP in FY 2000.

Approximately $7.5 million of the TEA-21
funds, along with $3.1 million of the
NCHRP funds, were used for LTPP data
collection field operations in 2000. With-
out the additional NCHRP funding, LTPP
would not have been able to collect all of
the data needed or to purchase badly
needed replacements for the monitoring
equipment.

LTPP’s analysis program was allocated
approximately $650,000 from TEA-21
funds in 2000, along with $950,000 from
NCHRP funds. In terms of product devel-
opment, $100,000 came from TEA-21 funds
and $750,000 from NCHRP funds. Similarly,
for communication and coordination
activities, $440,000 was allocated from
TEA-21 funds, with $225,000 coming from
NCHRP.

At the Spring AASHTO meeting, the FY
2001 NCHRP budget for LTPP was
approved. Approximately $3.5 million of
NCHRP funding was approved, of which
$3.1 million is allocated for data collection
field operations, $150,000 is allocated for
data analysis projects, $100,000 is allocat-
ed for product development (contingent
upon available funds), and $200,000 is
allocated for coordination and communi-
cation activities.



"HE PARTNERSHIP

ITPP is a partnership. The State and Provincial
highway agencies, TRB, AASHTO, the Canadian
Strategic Highway Research Program (C-SHRP), and
FHWA are all deeply involved in the program and
are essential to its success.

THE STATES AND PROVINCES

As owners of the LTPP test sections, the State and
Provincial highway agencies have made significant
investments in the program. They have designated
the test sites, constructed the test sections, sup-
plied test materials, and collected data from the
test sites. They provide traffic data and support
monitoring of test section performance on an ongo-
ing basis. The State and Provincial highway agen-
cies are also the primary users of the results gar-
nered from the program and, as such, are LTPP’s
primary customers.

TRANSPORTATION RESEARCH BOARD
TRB operates several committees that provide
input and advice on LTPP’s research and implemen-
tation activities. The members of these committees
come from the State and Provincial highway agen-
cies, industry, and academia. The TRB-LTPP Com-
mittee provides management-level input on the
conduct of LTPP. In addition, there are several
topic-specific Expert Task Groups that provide
technical review and input for key program areas.
The dedicated service of the volunteers who serve
on these committees is a tremendous asset to LTPP.

In 2000, a few changes were made to the TRB-LTPP
Committee’s structure. Specifically, a new subcom-
mittee and Expert Task Group were established.
The subcommittee will focus on issues associated
with planning to complete the LTPP mission and the

identification of current and future benefits of the
program. The new Expert Task Group will provide
technical guidance on materials-related issues,
including data collection, falling-weight deflectome-
ter testing, analysis, and related products.

AMERICAN ASSOCIATION GF STATE HIGHWAY
AND TRABSPORTATION OFFICIALS

AASHTO has played a critical role in LTPP from the
program’s inception. From test section recruitment
to the adoption of LTPP-developed methods, proce-
dures, and guidelines as standards for pavement
engineering, AASHTO has provided the collective
leadership for many of the program’s successes to
date. The AASHTO Task Force on SHRP Implemen-
tation is the primary conduit for LTPP-related mat-
ters. Indeed, it was the SHRP Task Force that put
forth the issues associated with SPS traffic data col-
lection and worked with the TRB-LTPP Committee
in the development of the pooled-fund study pro-
posal to address the problem.

FEDERAL RHIGHWAY ADMINISTRATION
FHWA's Office of Infrastructure Research and
Development manages LTPP’s day-to-day opera-
tions. Specific activities include the collection, pro-
cessing, and dissemination of data; national analy-
sis activities; and LTPP coordination and communi-
cation. In addition, FHWA’'s Resource Centers and
the Office of Pavement Technology play key roles in
the LTPP program. The Office of Pavement Tech-
nology leads LTPP product development activities,
along with activities related to packaging the prod-
ucts for delivery. FHWA Resource Centers partici-
pate in the conduct of LTPP data collection and lead
LTPP product delivery to the States, Divisions, and
highway industry.



HE FUTURE

In 2001, LTPP will continue to provide its
customers and partners with the reliable
data that they need to design pavements
that will meet their performance expecta-
tions. Highlights of efforts in each of
LTPP’s programmatic areas for 2001
include:

DATA

In 2001, LTPP will focus on implementing
the pooled-fund study to improve the
quality and quantity of traffic data collec-
tion at the program'’s SPS-1, -2, -5, -6, and -
8 projects. During the first half of the year,
FHWA LTPP staff will hold meetings with
each of the SPS-1, -2, -5, -6, and -8 States to
explain the specifics of the proposed
study, the SPS site evaluations, implemen-
tation of pilot projects, and LTPP’s policy
on the quality of traffic data.

Another major activity for 2001 will be the
awarding of four LTPP regional data col-
lection contracts. Data—collection, pro-
cessing, quality control, and coordination
—represents the largest financial compo-
nent of the LTPP program and the result-
ing data forms the basis for analysis and
product development. These four region-
al contracts are responsible for the major-
ity of LTPP data collection.

ANALYSIS

In 2001, a programmatic approach to
achieving the objectives defined in the
1999 Strategic Plan for LTPP data analysis

will be continued. The FHWA LTPP staff
will continue to work with the TRB-LTPP
Committee, the TRB Expert Task Group
on LTPP Data Analysis, AASHTO, NCHRP,
and others to achieve a coordinated
national program of analysis that will
achieve the outcomes defined in the plan.
FHWA's analytical resources will be devot-
ed to continuing the ongoing systematic
review and evaluation of LTPP data that is
needed to support subsequent analysis.

PRODUCTS

The products resulting from the NCHRP-
funded product development projects will
become available in 2001. These include a
National Workshop on Pavement Smooth-
ness, a PCC Pavement Practice Manual
and Workshop, a Seasonal Monitoring
Program CD-ROM, a Guide for Determin-
ing Design Resilient Modulus Values for
Soils, and Guidelines for Temperature
Adjustment of Falling-Weight Deflecto-
meter Test Results.

In Spring 2001, FHWA will introduce Data-
Pave 3.0. Based on the same software
structure as DataPave 2.0, DataPave 3.0
will contain more performance data. The
new data consists of data collected since
the release of DataPave 2.0 and several
new computed parameters. DataPave 3.0
will be available on a CD-ROM set or it can
be downloaded from the LTPP website.
Future updates to DataPave will be avail-



able on the LTPP website, along with
other data access services.

Two other products will also be intro-
duced in 2001. They are an improved
start-up procedure for resilient modulus
testing and a software tool for estimating
site-specific climatic data. This software,
based on an LTPP weather station proce-
dure, provides ready access to a wide
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array of climatic data for use in pavement
design, research, forensics, and construc-
tion scheduling.

CoOmmUunicaTion &
COORDINATION

In 2001, FHWA will also continue to
explore new venues for keeping LTPP
partners and customers up-to-date on its
work and research results.



